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NMPUMEHEHUS

Ot napTtHepoB nporpammbl Natural Gas STAR

OPTIONS FOR REDUCING METHANE EMISSIONS FROM
PNEUMATIC DEVICES IN THE NATURAL GAS INDUSTRY

BAPUAHTbI COKPALLEHUA SMUCCUN METAHA U3
NMHEBMATUYECKNX YCTPOUCTB B FA30BOM
NMPOMBILWIEHHOCTU

lMHeBMaTMYeECKME YCTPOWCTBA, paboTalLye Ha CKaToM NPUPOLAHOM ra3e, UCMONb3YHTCS LMPOKO B ra30BOW OTpacnm
1 BKIMKOYAKOT PErynsitopbl YPOBHS XXMUAKOCTU, PErYNSTOPbI AABNEHNUSI U PerynaTopbl ynpaenenus. NHeBmatudeckme
YCTPOWCTBA, eXerogHasi SMUCCUsi MeTaHa 13 KOTopbIx oueHuBaeTcs B 31 mnpa. dyT.® (0,9 mnpa. m°) B cektope
rasogobbium, 16 mnpa. dyt.? (0,45 mnpg. »°) B cektope nepepabotkm 1 14 mnpg. dyT.® (0,4 mnpa. m°) B cektope
TPaHCMOPTUPOBKY, SBMATCA OCHOBHBIM UCTOYHUKOM yTeYeK MeTaHa B ra3oBOW MPOMbILLNIeHHOCTU. CoKpalleHme aTnx
yTeyeK MNyTeM 3ameHbl YCTPOWCTB C BbICOKOW CTEMEHbIO yTeYeK Ha YCTPOMCTBA C HA3KOW CTENEHBIO YTEYEK,
MOZEPHM3aLMSA YCTPONCTB C BbICOKOW CTEMEHBbIO YyTEYEK 1 COBEPLLUEHCTBOBAHNE METOAOB TEXHNYECKOrO 06CNyXNBaHUSA
MOMOTYT MOMYYUTb 3HAYUTENBHYHO NPUOLINb.

MapTHepbl nporpammbl Natural Gas STAR gocturnm CyLLecTBEHHOW 9KOHOMUWN CPEACTB U COKPaTUIN SMUCCUI0 MeTaHa
3a CYET 3aMeHbI, MOAEPHM3aLUN 1 COBEPLLEHCTBOBAHUSI 0OCNYXMBAHUSA MHEBMATUYECKMX YCTPOWCTB C BbICOKMMM
yTeukamu. MapTHepbl NPULLNA K BbIBOAY, YTO OOMNbLUMHCTBO MHBECTULMIA HA MOLEPHMU3ALMIO OKYNalTCs MeHee Yem
yepes rog, a 3aMeHa - MeHee YeM 3a nonroga. K Hactodawemy MoMeHTy napTHepbl nporpammbl Natural Gas STAR
pocturnum akoHomum 20,4 mnpa. ¢yt.? (0,57 mnpa. m°) rasa nytem nepeocHaLleHrst Unm 3aMmeHbl MHEBMaTUYECKNX
YCTPOWCTB C BbICOKMMM YTEYKaMUN Ha YCTPOMCTBA C HU3KMMM YTEYKaMU, YTO B JEHEXKHOM BbIPXKEHWUN COCTaBMUIO

61,2 MnnuoHa gonnapoB. NHaneBuayansHble cOepexxeHnst Kaxxaor KOMNaHuM 3aBUCAT OT KOHCTPYKLUK U cneundukm
3KCMNIyaTaLMOHHbIX YCIIOBUIA perynatopa.

OenctBue O6bem CtoumMoCTb CtoumMocCTb OkynaemocTb,
C3KOHOMJIEHHOr0 | C3KOHOMJIEHHOIO pa6or, $ Mec.
rasa, Tbic. oyT.’? rasa, $/rona’
(TbiC. M%)

3ameHa:

3ameHa yCTPOWNCTB C HU3KOW CTENEHbIO ot 50 go 200 ot 150 no 600 ot 150 po 2507 ot 50012
yTeyek B KOHLie CpoKa aKCnryartaumm. (ot 1,41 oo 5,6)
PaHHsAa 3ameHa yCTPOVCTB C BbICOKOW 260 (7,36) 780 1350 21
CTeneHbIo yTeYek.
MepeocHaweHue 230 (6,51) 690 500 9
TexHuyeckoe obcnyxvBaHne ot 45 o 260 ot 135 go 780 HesHaunTensHoe or0p05
(ot 1,27 po 7,36) o 350

" CtoumocTb rasa $3/1bic. dpyT.? ($106/TbIC. M°).
2 PasHyLia B CTOMMOCTY Mexzay 060pyA0BaHNEM C HU3KOM CTEMEHbIO yTeuek 1 0GOPYA0BaHMEM C BbICOKON CTEMEHBIO YTEYEK.

HacToswuii AoKyMEHT - oauH 13 oT4eToB cepuu "OnbIT NpuMmeHeHus", paspaboTtaHHor EPA B coTpyaHM4ecTBe C ra3oBoMn

oTpacnblo B pamMkax npoektoB nporpammvbl Natural Gas STAR.



lMHeBMaTMYeCKNE YCTPOICTBA, paboTatoLme Ha NpUPOLHOM rase,
BbIMOJIHAIOT pa3HOOOpa3Hble PyHKLMM BO BCEX TPEX CEKTOPaX ra3oBOM
oTpacnu. PerynupytoLime yCTponcTBa MOryT paboTaTh Ha 3nekTpudecTse
UM CXaToM BO3AyXe, KOraa OH JOCTYMNEH - 3TO 9KOHOMUYECKU
LenecoobpasHo. B GonbLUMHCTBE Cry4Yaes, O4HAKO, B ra3oBoW
NPOMBILLIIEHHOCTU NPUMEHSIOTCS NMHEBMATUYECKNE YCTPOUCTRA,
paboTatoLLme 3a CHET SHEPTUM CXKATOro NPUPOAHOro rasa.

B cektope gobbium rasza HacumtbiBaetcs 250 000 nHeBMaTUYECKNX
YCTPOWCTB, MCMOMb3yeMbIX AN KOHTPONS 1 HabniogeHns 3a pacxoaom U
YPOBHEM ra3a 1 XXMOKOCTU B BOOOOTAENUTENSAX U KOHAEHCATOCOOpHMKaX,
TemnepaTypor B peKkynepaTopax BO4OOTAENUTENEN N AaBNEHNEM B
cenaparopax. B cektope nepepaboTku rasa okono 13 000 nHeBMaTUYECKMX
YCTPOWCTB MCMOMb3YyHTCHA B KOMMNPECCopax U cMcTeMax KOHTPONS OCYLLKN
rnvKonem, B cuctemMax cbopa rasa v Ha BCrioMoraTtesibHbIX HACOCHbIX
CTaHUMSX, a Takke B U30NALMOHHBIX KrnanaHax oboratuTenbHbIX YCTaHOBOK
(Mpovuecc KoHTponst Ha oboraTUTenbHbIX YCTAHOBKaX OCYLLECTBNAETCH
NPeNMyLLECTBEHHO C MPUMEHEHMEM OYULLEHHOTO (annapaTHOro) Bo3ayxa).

B cekTope TpaHcnopTupoBkM HacumTbiBaeTcst ot 90 000 go 130 000
NMHEBMATUYECKNX YCTPONCTB, KOTOPblEe NPUBOAST B AENCTBUE NMYCKOBbIE
N30NSLMOHHbIE KranaHbl U PerynupytoT NOTOK 1 AaBreHne rasa Ha
KOMMPECCOPHbIX CTaHUMsAX, B TpyOONpoBoAe M XpaHWUNULLAX.
lMHeBMaTMYECKME YCTPOMCTBA TaKKe HAXOAAT NPUMEHEHUE B YNpPaBneHnm
paboToN CHETHMKOB Ha razopacnpenenuTenbHbIX CTaHLMAX KOMMaHWUA-
pacnpegenuTeneri rasa. B razoBov oTpacnu ncnonb3yTcs pasnuyHble
perynupyLlme yCTporCcTBa A1 aBTOMaTU4eCKOro yrnpasneHus paboToii
KrnanaHoB, KOHTPONSA AaBneHus, oebuTa rasa, TemnepaTtypbl U YPOBHS
KUOKOCTU.

OnpepeneHue
NMHeBMaTU4YeCKUX yCTpOﬁCTB (o3
BbICOKOM CTEMNEHbI0 yTeuekK

Bbinyck unun npogyBska rasa B
aTMocdepy SBNATCSA YacTbto
006bI4HOro paboyero yukna
NMHEBMAaTUYECKMNX YCTPONCTB,

Jltob6oe nHeBMaTUYECKOE YCTPOMCTBO,
NO3TOMY OHU paccMaTpUBalOTCH Kak

Yepes KOTOPOE MPOMCXOONT yTeuka B

OCHOBHOW UCTOYHUK 3MUCCUN o6beme cBbille 6 CTaHaapTHLIX dyT.?
MeTaHa B ra3oBOM OTpaChW. (0,2 »*) B yac (cBbiwe 50 TbiC. dyT.?
dakTnyeckass UHTEHCUBHOCTb (1415 »°) B rop), paccmaTpuBaeTcs

nporpammoii Natural Gas STAR kak

yTeyeK Unn ypoBeHb 3MUCCUM B < <
YCTPOUCTBO C BbICOKOW CTEMNEHbLIO YyTEe4YeK.

3HAYUTENbHON CTEMEHW 3aBUCAT OT
KOHCTPYKLMKN YyCTPONCTBA.

Ha puc. 1 cxemaTnyHO nNpeAcTaBneHa NHeBMaTU4ecKas cnuctema KoHTpOors
OaBneHusi rasa. lNocTosiHHOEe AaBreHNe YNCTOro CyXOro CKaToro rasa
nogaepxmeaetcst 0bblYHO Ha ypoBHe okoro 20 dyHT/grorm? (137 kla).
Mopaya Takoro rasa MCMosb3yeTcs U Kak CUTHar, Y Kak UCTOYHMK MUTaHuS.
HebonbLUol NOTOK ra3a HanpaensieTcsl B yCTPONCTBO, KOTOPOe
KOHTPOSNMpYET YCMNoBKSA NPOTEKaHNs Npouecca (YPOBEHb XNOKOCTY,
OaBreHue rasa, NoTok, Temnepartypy). [JJaHHoe yCTpONCTBO perynupyet
OaBneHune atoro HebonbLuoro razoBoro notoka (ot 3 go 15 dyHT/aoNnm? - ot
20,68 po 103,4 «lMa) B COOTBETCTBUM C PEXMMOM paboThl. MoToK
HanpaBnseTcsa B perynstop ynpaeneHns NHEBMATUYECKOro Krnanaxa, rae
BO3HMKaIOLLMIA Nepenaz AaBneHns UCnonb3yeTcs Ans NpMBoAa B AeNCTBUE
NCMOJSTHUTENBHOTO MEXaHM3ma.

[nsa 3akpbITVA KnanaHa, Kak noka3aHo Ha puc. 1, oxaTbIv ras npy AaBneHnm
20 doyHT/aronm? (137 klMa) HanpaBnNAeTca Ha UCMONMHUTENbHBLIN MEXaHU3M 1
nepemMeLlaeT noanpy>XUHeHHyt0 MembpaHy BHU3, KOTopas LUTOKOM KranaHa
nepekpbiBaeT NoTok. Korga ras BbinyLleH U3 UCNOMHUTENBHOrO MexaHu3ma,



NPpyXnHa CXXMMaeTCd, BHOBb OTKPbIBaA KnanaH. Cnabblit curHanbHbI NOTOK
HeNpepbIBHO BbIMNyCKaeTCA B aTMOC(bepy. 3neKTponHeamaTquCKv|e
yCTpOIZCTBa MCNonb3yrT cnabbin SﬂeKTpMHeCKMIZ TOK BMecCTO cnaboro
ra3oBOro NOToOKa B Ka4eCTBe CUIrHarnbHOro And npuneoga B nencrteme
NnHeBMaTM4YeCKOoro KranaHa.

Puc. 1: Cxema nHeBMaTM4eCKOro ycTpoucTBa

Perynsatop
100 psi
(689 kMa) Perynsitop nopauu rasa
las l 20 gy 138 «Ma)
\ 4 .
Mpouecc CnabbIii cUrHan yTeuku
n3mepeHus We ﬁ'“ﬁélﬁnatic | Nuesmaruyeckuis > (HenpepbIBHbIN)
YpoBeHb | nHeBMAaTMMeECKMI koHTponnep CUNbHLI CUrHan
KnAKocTU curan (3-15 psi YTeUKM (NpepbIBUCTbIiA)
Aasneune 21-103 kfa k ,
Temneparypa ( 2 CunbHbIN
Pacxop nHeBMaTU4yeckun
v " curHan

Wavdpatatempreon

ProQesstesa Extponvalvg knanaH

B uernom, KoOHTponnepbl OAMHAKOBOW KOHCTPYKLMW UMEIOT YCTaHOBOYHYIO
CTeneHb yTeyeK He3aBUCUMO OT bmpMbl-u3rotoButens. NHeBmaTnyeckue
YCTPOKCTBA ObIBAKOT TPEX KOHCTPYKLMNA:

* yCTpOVICTBa C HenpepbIBHbIMA YyTe4YKaMUn NCMNOJNb3YyKTCA ONA
perynmnpoBaHua pacxona, YpoBHA XNUOKOCTU Unn gaBneHunsd, n 4yepes HUX
ras obbl4HO Bbl6paCbIBaeTCﬂ C NOCTOSAHHOW MHTEHCUBHOCTLIO.

* YcTpoWcTBa NUMKOBBIX UM UMNYNbCHbIX YTe4YeK, BbINOSHSALLME
perynupytoLme pyHKuMmM Npu GeiCTpoM cpabaTbiBaHMM U cOpacbkiBatoLLme
ras TOnbKo Npy yAapHOM OTKPbITUM UM 3aKPbITUM KNanaHoB Uiv npu
NepeKpbITUM ra3oBbIX NMOTOKOB.

% 3aMKHyTble yCTPOMCTBa, cOpackiBaloLLne ra3 B HarHeTaTenbHbIN
TpybonpoBoz, a He B aTmMocdepy.

[na cHWKEeHWA aMUCCHMM N3 MHEBMATUYECKMX yCTpOI7ICTB MOX>HO
Mcnonb3oBaThb creayumne BapmaHTbl NO OTAEJIbHOCTH, nnéo B KOM6I/IHaLI,I/II/IZ

1. 3ameHa yCTpOWCTB C BbICOKOW CTEMEHBIO YTEYEK Ha YCTPOMCTBA C HU3KOM
CTENEHbI0 YyTeYEK, MMEIOLLIME CXOXME TEXHNYECKNE XapaKTEPUCTUKN.

2. YcTaHOBKa KOMMEKTOB MOAEPHN3NPOBAHHOIO O60py,EI,OBaHVIFI Ha
D,eVICTByPOU.I,Me yCTpOI7ICTBa ONA CHUXEHUA yTe4eK.

3. CoBepLUeHCTBOBaHME METOAOB TEXHNYECKOrO 0OCYKMBaAHWS, O4YMCTKA U
HaCTpoliKa, BOCCTAHOBIIEHME/3aMeHa N3HOLLEHHbIX MPOKAanoK, TPYOHbIX
(OUTUHIOB M YNIOTHEHWM.

MpakTnyecknn onbIT NokasbiBaeT, 4To 6onee 80 NpoOLEHTOB BCEX YCTPOUCTB
C BbICOKOW CTEMEHbIO YyTEYEK MOTYT ObITb 3aMeHEHbI UM MOLEPHU3NPOBaHDI
Ha YCTPOKMCTBA C HN3KOW CTeneHbio yTeuek. Ha puc. 2 nepeuncneHsl obmne
BapuaHTbl, CNOCOOHbIE YAOBNETBOPUTL Ntobble TpeboBaHUs, KOTOpble
NPeLbaABNATCA K perynsatopam.




Puc. 2: BapyaHTbl CHUXEHUS ra3oBbIX yTe4YeK npu
MCMNONIb30BaHMUU Pa3fIMYHbIX TUNOB PEryssitTopos

Denctne Twun nHeBMaTU4yecKoro ycTponcraea
Perynstop | Perynsitopbl| YcTaHOBOYHbIE
bl YPOBHA | AaBneHus | npucnocobneHus/

npeo6pasoBatenu
3ameHa X X X
YCTpoicTBa C BbICOKOM CTEMNEHBIO (anekTponHeBmaTU-
yTeyek Ha YCTPOMCTBA C HU3KOW yeckme)
CTEMNEHBIO yTeYeK
MogepHusaumsa X X X
YcTaHoBKa KOMMIekTa
obopynoBaHus Ans
MoZEepHU3aLN
TexHuyeckoe obcnyxmBaHme X X X
CHWxeHWe faBneHnsl nogaqn
rasa/3ameHa npy>xmH/MoBTOpHas
cnecapHas obpaboTka
[pepoTtBpalleHre yTeyex, X X X
ounCTKa U perynupoBka
V13ameHeHne perynmpoBku X X
ycuneHus
VckntoveHre nuiHnx X
YCTaHOBOYHbIX YCTPOWCTB

B uenom, o6bem yTeuek byaeT Takke 3aBUCETb OT U3MEHEHMS OABMEHNS B
MHEBMAaTUYECKON crcTeMe NoJauv rasa, YacToTbl UCMONb30BaAHUS MYCKOBbLIX
MeXaH13MOB, CpoKa CInyX0bl 1 YCIOBWI 3KcnnyaTaumm obopyaoBaHus. 3-3a
HeobxoaAMMOCTV 06ecneYeHns BbICOKOW TOYHOCTU PerynsTopbl,
(PYHKLMOHMPYIOLLME C BbICOKOW CKOPOCTbLIO, BbiOpackiBatoT ropasno 6onblLue
rasa, Yem yCTpoOWCTBa, paboTarue B bonee MeaneHHOM pexnuve.
CocTosiHMe NHEBMATUYECKNX YCTPONCTB siBNsieTcs 6onee BaXHbIM
nokasaTenemM noTeHUManbHOM 3MUCCUMN, YEM MX CPOK Cry»KObl;
NMHEBMaTUYECKME YCTPOICTBA, COAEPKALLMECS B XOPOLLEM TEXHUYECKOM
COCTOSIHWUM, CMOCOBHBbI 3OEKTUBHO paboTaTb B TEYEHNE MHOTUX NET.

COKpaIJJ,eHVIe SMUCCUN MeTaHa N3 NHEBMAaTU4YECKNX yCTpOI7ICTB C BbICOKOWA
CTEeNneHb yTe4ek, nosy4yeHHoe npu BblNofHEHUN NpeacTaBIeHHbIX BbILUE
OEencTBuin, No3BoNsAeT Nnony4nTb 3Ha4YUTElbHbIE BbIrObl, BKIOYatoLWne:

* ®PuHaHCOBbLIN AO0XO0A OT COKpaLleHUA yTe4ek rasa. [pubbinb ot
MCMonb30BaHNs NPUPOAHOro rasa ctoumocTtbto $3 3a Teic. GyT.?
($106/TbIC.M?), NONYYeHHbIE B pe3ynbTaTe NPUHSATUS Mep MO COKPaLLEHNIO
amuccun, moryT coctaeutb oT $135 go $780 n Gonee B rog Ha ogHO
YCTPOMCTBO. BO MHOMMX Criyyasix MPOEKT OKyNaeTca MeHee YeM 3a rop,.

* YBenuyeHue achdekTMBHOCTU 3KkcnnyaTauuun. MogepHusaums unm
nornHasi 3aMeHa MU3HOLLEHHbIX eanHNL, 0bopyaoBaHus obecneynsaeT
nyywee OyHKLNOHNPOBaHNE N HAAEXHOCTb CUCTEM B LIENOM, @ TaKke
0onee Ka4eCTBEHHbIN MOHUTOPUHI TEXHUYECKMX NapamMeTPOB, TaKMX Kak
MOTOK rasa, AaBJfieHNE U YPOBEHb KUAKOCTU.

* CHwKeHue ammuccum MmetaHa. CHIDKEHME SMUCCUM MEeTaHa MOXET
n3meHsTbes B npegenax ot 45 000 go 260 000 dyT.® (o1 1 274 »° oo
7 362 M®) Ha OHO YCTPOWCTBO B FOA B 3aBMCMMOCTU OT TWMa YCTPOWCTBA
1N 0COBEHHOCTEN MPUMEHEHMS.



KomnaHusa moxeT
onpeaenvTb BapuaHTbl
CHWXKEHUS yTeYek rasa,
KOTOpble Nny4lle noaxogaaTt
AN CINOXMBLLMXCS
cuUTyauun, cnegys
OMUCaHHOW HMXE
mMeToauke. B 3aBucumoctun
oT TUna
paccmMaTpuBaeMoro
yCTPONCTBa, MOryT ObITb
nogoGpaHbl OOUH UNx
HECKONbKO BapnaHToB
COKpaLLleHNs1 yTeYek rasa.

MAaTb fEeNcTBUN NO COKpALLEeHUID
3MMcCCUN MeTaHa U3 NHeBMaTU4YEeCKUX
YCTaHOBOK:

1. BbisBNEHNe 1 onucaHve yCTPOMCTB C BbICOKOW
CTENEeHbIo yTeYek.

2. OnpepgeneHne TEXHUYECKON LienecoobpasHocTu u
CTOMMOCTU KaX4oro BapuaHTa.

3. OueHka 3KOHOMUM.
4. DKOHOMMWYECKUNIA pacyeT.

5. PaspaboTka nnaHa BbIMNOSIHEHUS.

Jtan 1: BbiasBneHue 1 onucaHue yCTPoOUCTB C BbICOKOW CTEMNEHbIO
yTeuek. [lapTHepbl JOMKHbBI B NEPBYI0 ovepedb OnpeaenuTb TUMn yCTPOUCTB
C BbICOKOW CTEMNEHbIO yTeYeK, KOTopble NpeanonaraeTcs yCTaHOBUTD,
MOOEPHM3NPOBATL UMM OTPEMOHTMPOBaTL. OnpeaeneHne HeobxoaMMoro
060pyaoBaHNSA U Ero XapakTepuCTUK MOXET NPOBOAUTLCHA BO BPEMS
0ObIYHOIO TEXHUYECKOrO 0OCNYKMBAHUSA WU CMELNanbHOro
WHCNEKTUPOBAHMWSA MHEBMATUYECKNX YCTPOUCTB U BCEW CUCTEMBI. [ns
Ka)xgoro nHeBMaTUYeCKOro YCTPOWCTBa PErMCTPUPYETCS MECTO
pa3meLLeHus, npeanonaraemMble yHKLMUW, U3rOTOBUTENL U MOAENb,
TEXHMYECKOE COCTOSIHME, CPOK JKCMyaTaumm, BO3MOXHbIA NepUos,
OanbHewLwen aKkcnnyaTauum, cneumduka ytevek (00bem 1 xapakrep
NPOTEKaHNS - NepeMEHHbIN UM NOCTOAHHbIN).

MHTEHCUBHOCTb yTeuvek 13 MHEBMaTUYECKNX YCTPONCTB MOXHO ONpeaenuThb B
pesynbTate NpsAMbIX U3MEPEHUI UK NO AaHHbLIM, NPEAOCTaBNEHHbIM
dupmon-nsrotosutenem. MNMpsmble n3amepeHns MoryT BKIOYaTb aHanma
AaHHbIX, MONYYEeHHbIX C MOMOLLIbIO PasnnMyYHbIX NPUBOPOB, 0GBLEMHOrO
npobooTbopHuKa (cm. "LieneBoe nHCNeKTMpoBaHe N TEXHNYECKOe
obcnyxnBaHme Ha KOMNPECCOPHbIX CTaHumax" n3 cepum "OnbIT
npumMeHeHns") nnm yteyek, rukcrpyembix ¢ NPUMEHEHNeM CTaHAapTHbIX
MeToaoB. [pu 3TOM HET HEOBXOOUMOCTU N3MEPATL 0ObEM yTeYek Ha
KaXkaoM ycTponcTee. B OOnbLUMHCTBE CriyyaeB [OCTATOYHO MPOCTO MPOBECTU
BbIBOPOYHbIE N3MEPEHNST Ha HECKONbKMX YCTPOWCTBaxX. V13 onbiTa n3BecTHoO,
YTO UHTEHCMBHOCTb YTeYekK, npeanonaraemasi npon3BoanTENeM, HECKONbKO
3aHWKeHa, MO3TOMY TaMm, rae BO3MOXHO, CrieayeT Npon3BOANTb U3MEPEHUS.

B MpunoxeHun A NprBoaNTCA CIMCOK MOAENEN Pas3nMyHbIX MHEBMATUYECKNX
YCTPOWCTB, a Takke MHopMaLusi N0 BO3MOXKHBLIM yTeykam rasa,
npegocTaBneHHass GUpMamMmmn-m3rotToBUTENSAMNU. STO HEMOSHbIW CMINCOK, HO OH
onucbIBaeT Hanboree YacTo NpUMeEHsAEMbIE YCTPOMCTBA. 10 BO3MOXHOCTH,
NMHopmauna
COMNpoBOXaaeTcs
pesynbTatamm N3mMepeHui
dakTnyecknx o6 LeMOB
yTeuex.

HekoTopble yCTpOCTBa C BbICOKUMMN yTEYKaMM,
OAHako, He Bcerga moryTt ObITb 3aMEHEHbI
YCTPOMCTBAMM C HU3KUMU yTeukamu. [Ons
ynpasrieHusa 6onbLLNMU KrnanaHamu, KoTopble
[OOIMKHbI BbICTPO M TOYHO pearmpoBaTh Ha
N3MeHeHus B npouecce, TpebyeTca
NpUMEHEHNE PerynsaTopoB ynpaBeHus ¢
BbICOKMMU yTEeYKaMun. Takas cutyauusa

dtan 2: OnpeneneHue
TEeXHUYECKOMN

LenecoobpasHoCTU 1
CTOMMOCTM KaXa0ro
BapuaHTa. [loytn Bce
nHeBMaTUyeCcKMe yCTponcTea
C BbICOKOW CTEMNEHbI0 yTeYeK

HabntogaeTcs valle Ha HarHeTaTenbHbIX U
nepenyckHbIX perynsatopax AaBneHus,
yCTaHaBnMBaeMbIX Ha MOLLHbIX KOMIpeccopax.
EPA pekomeHayeT KOHCYNbTUPOBaTLCH C
nocTaBLLMKamy OTHOCUTENbHO HOBbLIX MoAenew
ObICTPOAENCTBYIOLLUMX YCTPOUCTB C HU3KUM
YPOBHEM [0MYCTUMbIX YTEYeK.




MOryT ObITb 3aMeHeHb! UM MOOEPHU3MPOBAHbI B LIEMSAX CHUXEHNS yTeYek.
Mpy npnoBpeTeHnn NHEBMATNYECKOTO YCTPONCTBA NPOKOHCYNbTUPYATECH Y
MOCTaBLLVMKa UK CreumanmcTa OTHOCUMTENbHO Hannums, pabovmx
XapakTepucTuK 1 CTOMMOCTN COOTBETCTBYIOLLErO YCTPOWCTBA. YCTPOKCTBa C
HW3KOWM CTEMNEHbIO YTEeYEK MOTYT UMETb OOMYCTUMbIE YTEYKN MeHee 6
cTtaHgapTHbIX dyT.? (0,2 M°) B Yac. BaxxHo oTMeTUTb, 4TO He BCe
npov3BoAMTENY NPeaoCTaBnsaloT NHpopMaLmio No 06beMy yTeyek B OAHOM
CTUNE N KOMMNaHUN AOMKHbI ObITb 0COGEHHO BHUMATENbHbI MpK
nNproBpeTeHnn YyCTPONCTB C HU3KOM CTEMEHbIO YTeYek.

B MpunoxeHnn B npuBoguTCca CTOMMOCTb GOMbLUMHCTBA MOAENEN
MHEBMAaTUYECKMX YCTPONCTB C HN3KOW CTEMEHBLIO yTeuek 1 obas
NMHdopMaLMsi MO COBMECTMMOCTIN KOMIMIIEKTOB 000pyA0oBaHUSA AN
MOOEPHM3ALUMM C Pa3NINYHBbIMK TUMaMKN PETYNSTOPOB. OTO HEMOJHbIN
nepeyveHb, HO OH OMUCbIBAET HaMboree LWNPOKO NPUMEHSAEMbIE YCTPOMCTBA.

TexHnyeckoe 06cnyxmBaHMe NHeBMaTUYECKNX NPMOOPOB NpeacTaBnseT
CcoBOoM 9KOHOMUYECKM peHTabenbHbI MeTon, CHUKEHNS ammuccun. Komnanunm
OOIMKHbI paccMaTpmBaTh TEXHUYECKOe 0OCNyXMBaHME KaK BaXKHYH YacTb
nraHoB peanu3aummn npoekta. O4mcTka 1 perynmpoBka B AOMOSNHEHWE K
PEMOHTY M3HOLLEHHbIX NPOKNaAokK, CoeanHeHnn Tpybonposoaa u
YMANOTHUTENbHbLIX KOrew, no3sBonsieT cokpatutb oT 5 o 10 dyT.% (0,14 po
0,28 m°) rasa Ha ofHO ycTpoicTBa. PerynvpoBka gns akcnnyartaumu B bonee
LUIMPOKOM MHTEpBare NponopLMOHanbHOro avanasoHa 3a4acTyro no3BonseTt
cokpaTuTb 06bembl yTevek o 10 dyT.? (0,28 m°) B yac. OTKas OT NULLHKX
YCTaHOBOYHbIX YCTPOMCTB MOMOXET CHU3UTb yTeukun rasa go 18 gyt.? (0,5 »°)
B 4Yac C OOHOro yCTPOWCTBA.

Ar1an 3: OueHka akoHoMuun. Onpefenute NoTeHUMAanbHy SKOHOMUIO rasa
MpU UCMONBb30BaHUN PETYNSTOPOB C HU3KUMUW YTEYKaMu Ha OCHOBE
daKTNYECKNX N3MEPEHNI B MONEBbLIX YCIOBUSX HA AENCTBYOLLNX
perynsatopax C BbICOKMMMW yTeykamun 1 NogoBHbIX perynsatopax ¢ HA3KUMU
yTeukamu. Ecnm Takme namepeHns He BO3MOXHO BbIMOSHUTb, TO
BOCMONb3YNTECH MHPOPMaLMEN, NPeaoCTaBNAEMON NPOVU3BOANTENSMM.

OKOHOMUIO ras3a MOXHO MepeBecTy B eXerogHyto Npubbifb, NPUHSB LEHY Ha
ras $3 3a Tbic. yT.? ($106/TbIC. M°) M YMHOXVB €€ Ha BENMYNHY
COKpaLLleHusl, 06bIYHO BblpaXKaemyto B CTaHAAPTHbIX Kybnyeckux dyTax B
yac, 1 yMHOXuB Ha 8 670 yacoB B rof.

OkoHoMKs ra3a = (Bblcokas cTeneHb yTedek, ctang. yT.’/ yac) - (Huskas
cTeneHb yTeuek, ctaHg. dyt.*/yac)

E>xxerogHas skoHoMUS raza = QKOHOMUS rasa (ctang. yt./yac)«8 760
yac/rog «1 Tbic. cpyT.? (28,3 m®)/1 000 cTaHa. dyT.? = $3,00/TbIC. yT.2

O1an 4: SKOHOMMYECKMI pacyeT. SKOHOMUYECKas IPPEKTUBHOCTb
3aMeHbl, MOAEPHM3ALNN NN TEXHNYECKOrO 0BCNYXMBaHUS NHEBMATUYECKMX
YCTPOWCTB C BbICOKMMU yTEUYKaMN MOXET BbITb paccunmTaHa no Mmetoay
NPSIMOro SKOHOMUYECKOro aHanusa. AHanus 3aTpar 1 pesynbTaToB 3aMeHbI
NN MoaepHU3aLmMmn SABRseTcs LenecoobpasHbiM, €Criv TONbKO He TpebytoTcs
NpUMeHeHVe YCTPONCTB C BbICOKMMM yTeukamu ansd pabodmx onepauui.

Ha pwvc. 3 npvBegeH aHanm3 3aTpaT 1 pe3ynbTaToB 3aMeHbl PEryNATOPOB
YPOBHS XXMOKOCTW MPW BbICOKMX yTeYKax B cucteme. MNoTok AeHEeXHbIX
CpeacTB 3a NATUNETHUI NEPUOA paccymTaH € y4eToM 06 bEMOB U
NepuoanYHoOCTU N3AepXKek (MokasaHo B CKOOKax) u npubbinu. B aaHHOM
npumMepe NpuobpeTeH perynaTop ypoBHs ctonmMocTbio $380, yto nossonuno
cakoHoMUTb 19 cTaHa. doyT.%/vac (0,53 m*/uac) rasa. MNpu ueHe Ha ras $3 aa
1 000 gpyT.2 ($106/TbIC. M°) YCTPOICTBA C HU3KUMM yTeuykaMu obecrnedynsaroT



Puc 3: Pacuet akoHoMu4eckon 3acpcheKTMBHOCTU ANl BapuaHTa

3aMéeHblI

Tun napgepxek 0 rog 1rop | 2ron | 3rog | 4rog | 5ron
3atparbl Ha BbinornHeHne, $|  (380)
(kanuTankeHble 3aTpaTbl)’
opoBas akoHomus, $ 498 498 498 498 498
(HoBbIE YCTPOICTBA BMECTO
cTapbIx)?
3aTtpatbl Ha TeXHUYeckoe (24) (24) (24) (24) (24)
obcnyxusanve, $
(HoBble perynsaTopsbl)®
VckntoyeHne TeXHN4ecKoro 50 50 50 50 50
obcnyxusanus, $
(3ameHa perynsitopa)?
Yucras npubbinb (380) 524 524 524 524 524

Yucras npueedeHHas ctoumocTs’ = $1 606
KoadbdpuupmeHT okynaemoct nHsectmumii = 138%

MpymeyaHwe:

" Ob6bsBneHHas LeHa yctporicTea Fisher 2680. Cwm. IMpunoxeHve B.

2 ['ofoBasi 3KOHOMUS! A1 OQHOTO YCTPOWCTBA, paccunTaHHas Nno U3MEHEHUIO
WHTEHCMBHOCTU yTeudek, 19 (ctaHa. dyT.’) x 8 760 (vac/rom) = 167 000 (cpyT.*/rog) npu ueHe
$3/1bIC. PyT.?

* CTOMMOCTb LIYKIOB TEXHUYECKOTO 06CMNYKMBaHUSA PacCHUTLIBAETCS.

$498 rogoBoN 3KOHOMUM AEHEXHBIX CPEACTB. 3aTpaTbl HA TEXHUYECKOE
obcnyxrBaHve yCTapeBLUMX YCTPOWUCTB C BbICOKOW CTEMEHBIO yTeuek
nokasaHbl Kak NpubbInb, NOCKObKY AaHHbIe 3aTpaThl OTCYTCTBYIOT. YucTas
npuBegeHHas ctoumocTb (NPV) akBnBaneHTHa npubbinm 3a BbIYETOM
3aTparT, NOHECEHHbIX B TEYEHNe NATU NeT U OUCKOHTUPOBaHHBLIX Ha 10
npoueHToB B rod. KoadduumeHT okynaemocTn MHBECTULMI NpeacTaBnseT
coboW cTaBKy ONCKOHTUPOBaHus, npu kotopoin NPV chopmmpyeTtcs npu
HyneBbIX UHBECTULNSX.

Ha puc. 4 npeacraBneHbl SKOHOMUYECKME BbIrodbl, NofyyYaemMble 3a cHeT
NPUMEHEHMST NPOBEPEHHbIX METOAOB CHUXKEHMS SMUCCUM OT YyTeYek rasa.
[ns npocToTbl pacyeTa JONyCcKaeTCsl, YTO CTOMMOCTb TEXHUYECKOrO
obcnyx1BaHUsi MHEBMATUYECKOTO YCTPOICTBA ByAeT Takow xe, kak [0, Tak 1
nocre 3aMeHbl, MoAepHU3aLMn Unu 6ornee COBEPLUEHHOrO TEXHUYECKOTO
obcnyxmnBaHus.

MHd)OpMaLI,I/Iﬂ, npeactaBrieHHaa Ha puc. 4, cBnaeTenbCTByEeT O TOM, YTO
MHorga ansa CcokpalleHua aMnccum rasa Ll,enecoo6pa3Ho N S3KOHOMUYECKHN
Sd)d)eKTMBHO NMPUMEHATb 6onee oagHoro n3 npeanaraemMbiX BapnaHTOB.
3ameTtum, 4Yto nepunon okyrnaemocCTu no OTHOLLEHUIO K 3aTpaTamM Ha
BbIMNOJIHEHNE pa60T MOXEeT BapbMpOBaTbCA OT MEeHee OJHOro Mmecdua oo
OBYyX nerT.



Puc. 4: 3koHOMU4YecKkue BbIroabl COKpaLeHUa aIMUCCUN U3
NHeBMaTU4YeCKUX YCTPOMCTB

encTBue TOU- HWXeHune ogoBa epvoa |BosBpar no
il C C r n B
MOCTb', | UHTEHCUBHO- | 1 3KOHO-| OKynae- | WMHBECTU-
$ CTU yTeYeK?, | Mus®, MOCTH, umnam*, %

TbiC. oyT.? $/ron Mec.

(m®)/rog/na

YCTPOWCTBO
3ameHa

Perynstopos ypoBHsi

C BbICOKVIMU yTeYKaMu
Ha perynsitopbl ¢
HU3KMM yTeukamm 380 166 (4,7) 498 9 31

Perynsatopos
AaBnexHuns
C BbICOKVMM yTEeYKaMu
Ha perynsaropb! ¢ 1340 228 (6,45) 684 24 42
MembGpaH,
N3rOTOBMEHHbIX 13
XECTKVX MeTarnsoB, Ha

Oornee anacTuyHble 77 219 (6,2) 657 1,4 >800
MogepHusauys

Perynatopbl ypoBHs

Komnnekr

mogepHusaLmmn Mizer 500 219 (6,2) 657 9 131

OTBepcTUsi 6onbLLOro
anamveTpa Ha

OTBEPCTUS MEHbBLLETO
AnameTpa 30 184 (5,2) 552 <1 >1 800
Conna 6onbLumnx

pa3mepoB Ha conna
MeHblLIero anameTpa 140 131 (3,7) 393 4 >250

Perynsitopbl JaBneHus
OTBepcTusi 6onbLLOro
avamvetpa Ha

OTBEPCTUSI MEHbLLETO
avamvetpa 30 184 (5,2) 552 <1 >1 800

TexHu4yeckoe
obcnyxusaHue

Bce tunbl
YMeHbLUEHNE
[aBneHvs B NINHUA
HarHeTaHus 153 175 (4,95) 525 4 >300

MpodmnakTuka
yTeuyek, perynmposka 23 44 (1,24) 132 2 >500

Perynatopbl
M3aveHeHne
perynmpoBku HemeaneH-
ycuneHus 0 88 (2,49) 264 HbIVA -

Mo3unLmoHepbI
YnaaneHune HeHy»xHbIX HemeaneH-
aremMeHToB 0 158 (4,47) 474 HbIiA -

' CToMMOCTb BbINOMHEHNSA paboT npeAcTaBnseT coboin CPeaHIo CTOMMOCTb YCTaHOBKM
nMHeBMaTU4ecknx ycTpoicTs Fisher.

2 CHWXEHWNE NHTEHCUBHOCTU YTeYeK = N3MEeHeHNe MHTEHCMBHOCTI yTedek (cTand. dyT.*/yac)
x 8 760 vac/ron.

* QKoHOMUS paccuuTaHa npu LeHe rasa $3/tbic. dyT.® ($106/Tbic. M%)

4 KoathprLmMeHT okynaemMocTv MHBECTULMIA paccunTaH Ha 5 ner.




Puc. 5: Npumep oueHKn MmogepHU3aLMmn ANs CHUXKEHUS yTevyekK
rasa naptHepamu nporpammbl Natural Gas STAR

Uccnepnosa- Crou- CokpaweHue | Noposa | MNMepuop | Koachchu-
Hue MOCTb, $ ammceum, Al 9KOHO- | OKynae- LMEeHT
ThbIC. Mus, MOCTH, BO3Bpara
cyT.}(M’)roa $/ron Mmec. MHBECTULIUMN,
%

Komnanus 1:

Mnatcpopma 1 6 405 2 286 (64,73) 6 858 11 104

Mnatcopma 2 9900 3592 (101,7) 10776 11 106

MopepHuzaums

perynsitopos

YPOBHSA

KUOKOCTM 3885 1717 (48,62) 5151 9 131

Komnanus 2:

Ha ogHo 500 219 (6,2) $657 9 129

YCTPOWCTBO

Mpy paccMOTpeEHUN KOHKPETHbIX BapyaHTOB, NPeACTaBeHHbIX Ha puc. 5,
yuYnTbIBAETCA NPUObINb, NONyyYeHHas ABYMs napTHepamu nporpammbl Natural
Gas STAR, KoTopble yCTaHOBWIM KOMNIEKTbI 060opyaoBaHUS Ans
MOLEepHM3aLMM Ha YCTaHOBKM A06bIYM rasa.

Ortan 5: Paspa6oTka nnaHa BbinosHeHus. [ocne onpedenexust Tuna
MHeBMaTUYECKUX YCTPOICTB, 3aMeHa, MOAEepHU3aLMs 1 TEXHUYECKoe
obcnykmBaHne KOTopbIX MOXeT GblTb BbIroAHa, COCTaBbTE CUCTEMHBIN NiaH
BbIMOJSIHEHWS HEOBXOAMMBIX M3MEHEHWIA. [naH MOXeT BKIoYaTb
YCOBEPLUEHCTBOBaHME rpachuka TekyLLlero ocMoTpa Y TEXHUYECKOTO
obcnykmBaHUa 1 onpefenieHns o4epeaHOCTU 3aMeHbl UM MoZdepHMU3aLmm
y3roB. BoamMoxxHO, 3aMeHa Bcex YCTPOWCTB oKkaxkeTcsl Hamboree
3KOHOMMYECKN 3P(EKTVBHBIM BapUaHTOM, KOTOPbIA COOTBETCTBYET
TEXHWYECKNM N 3KOHOMUYECKUM KpUTEPUSIM BalLero aHanusa u obecneymnt
OHOBPEMEHHOE CHIDKEHME TPyAo3aTpaT U NPOCTOEB.

Ecnn CpOK CJ'Iy)K6I:I NnHeEBMaTN4eCKOoro yCTpOIZCTBa 3akaH4YnBaeTcqa U
3aniiaHmpoBaHa ero 3aamMmeHa, To0 OHO OOJIKHO 3aMEeHATbCA, MO BO3SMOXXHOCTH,
Ha MoAeslb C HU3KMMU yTeYKaMi BMECTO YCTaHOBKM HOBOIO yCTpOIZCTBa C
BbICOKMMU yTEYKaMW.

PerynsTopbl ynpaBneHusi, paboTatolime Ha annapaTHOM BO3AyXe, a3oTe UIu
SMEKTPUYECTBE, a Takke MexaHn4Yeckne CUCTeMbI YrpaBeHns SBNSTCS
anbTepHaTMBON ra3oBbiM MHEBMATUYECKUM YCTPOICTBAM U UCTIOSb3YHOTCS
napTHepaMu NporpamMmsi.

* OuMweHHbIN (TeXHonorm4yecknn) Bo3ayx. B cuctemax gaHHoro Buaa
NPOVCXOANT 3amMeHa NPUPOLHOTO ras3a NHEBMATUYECKUX YCTPOWCTB Ha
CcXKaTbli Cyxoln BO34yX, U, TakuM 0Opa3oMm, MOSTHOCTLIO UCKYaeTes
ammnceunsa metaHa. CucTembl TEXHONMOMMYECKOro Bo3ayxa 06bl4HO
yCTaHaBMNMBAOTCSA B YCTPOMCTBAX C DONbLUNM KONMMYECTBOM
NHEBMAaTUYECKMX PETYNMPYIOLLMX KranaHoB, korga TpebyeTca
NMOCTOSIHHOE NPUCYTCTBUE onepartopa (Hanpumep, 60MnbLLIMHCTBO
NpeanpuATUn No NepepaboTkn rasa UCMONb3YHT TEXHOMOMMYECKUIA
BO34yX ANd NHeBMaTu4eckmx yctporcTts). OCHOBHasi cocTaBnstoLLas
CTOMMOCTU B CUCTEMAX TEXHOSOrMYECKOro BO3ayxa NpuxoguTca Ha
KanuTanbHble U3OEPXKN 1 peMOHT. [Ina nogaepxaHmsa paboTbl CUCTEMBI
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TEXHOMOIMYECKOro Bo3ayxa HeoOXoAMMbl MOLLHbLIE 3M1IEKTPUYECKME
KOMMPECCcopbl U yCTaHOBKa OCYLUMTENEN N 0OBbEMHbLIX pe3epByapoB Ass
dunbTpaLmm, CyLLKM U XpaHEHUS BO3ayXa, NpeAHa3HavYeHHoro Ang
MCMONb30BaHWs B NMHEBMATUYECKUX ycTporcTBax. OBbIYHO NapTHepDI
€o00LLatoT, YTO peHTabernbHOe NCMoMb30BaHNe CUCTEM
TEXHOMNOMMYECKOro Bo3ayxa OrpaHM4yeHo NpoMbILLIEHHBIMW MAOLLaAKaMU
C BbIXO[OM Ha SHeprocuctemy obLLero nosib30BaHUst U ¢
aBTOHOMHbLIMW 3HeproycTtaHoBkamu. B oTueTte "lMNpeobpasoBaHne ras3oBbIx
NHEBMaTUYECKMX CUCTEM yMNpaBeHns Ha UCMONb30oBaHue
TexHonornyeckoro sosayxa" cepuu "OnbIT NpUMeHeHua" NpuBeaeHO
nogpobHOe onncaHne TEXHUYECKNX Y SKOHOMUYECKMX PELLEHUI Ons
nepeBoja ra3oBbiX MHEBMATUYECKMUX YCTPOWCTB Ha UCMONb30BaHNe
TEXHOMNOrMYeCcKoro Bo3ayxa.

* A30T. B oTnnume ot cuctem TeXHOMOrMYECKoro Bo3ayxa, Afs BHeApeHust
KOTOpbIX TPEBYOTCA KanuTanbHble 3aTpaTbl M HaNM4yne a51eKTpUYecKoii
SHeprun, Ans UCMoNb30BaHUsi a30THBIX CUCTEM HEOGXOAVMbI KPUOreHHbIV
KNIOKO-a30THbIV UMIMHAP, KOTOPbIA NEPUOANYECKN 3aMEHSIETCS, U KUOKO-
a30THbIV UcnapuTesb. B aToli cucteMe UCMonb3yeTcs perynstop
[aBrieHnsl 419 KOHTPOIsS pacluMpeHnst asoTa (T. e. AaBreHus rasa) rno
Mepe ero MocTynsieHusi B cucteMy ynpasneHusi. OCHOBHbIM HEOCTATKOM
TaKNX CUCTEM SIBMSIETCS BbICOKasi CTOMMOCTb XKMAKOro a3oTa U
noTeHuMarnbHasi ONacHOCTb MPUMEHEHWS! KPUOTEHHbIX KUOKOCTEN.

* OJneKTpu4yeckue perynartopbl ynpaBneHus. bnarogaps TexHnyeckomy
NpOrpeccy pacLUnpsieTCa NCMoNb30BaHNE 3NEKTPOHHBLIX Np1OopoB
KOHTpOns. Takne cucTeMbl UCNOSb3YHOT HEDONbLUNE 3NEKTPUYECKMNE
ABUraTenu Ans ynpaeneHus KnanaHamu, U No3TOMY B HUX UCKITHOYEHbI
yTeUKM MeTaHa B aTtmocepy. HecmoTps Ha To, 4To Ans obecneyeHns nx
paboTbl HEOOXOAMM MOCTOSIHHbBIA UCTOYHUK 3NIEKTPOMUTAHUS U
TPeBYHTCA BbICOKME ONEPaLMOHHbBIE N3OEPXKKN, TEM HE MEHEE OHU
obragatoT NpenmyLLLeCTBOM, CBA3AHHbIM C OTCYTCTBMEM KOMMpeccopa u
HeobXoaMMOoCTM B yTUNM3auum NpupoaHoro rasa.

* MexaHu4yeckne cucteMbl KOHTPONA. Takne yCTporicTBa LUMPOKO
NCNOMb3yTCHA B HE(PTAHOM 1 ra3oBoi NPOMbILLNIEHHOCTU. OHM
paboTatoT, Ucnonb3ysi KOMOUHALMW NPYXWH, pbl4aroB, NOTOYHbIX KAHANOB
1N MaxOBWKOB py4HOl nogayn. OHW NPOCTbl B UCTIONHEHUN U HE TPeOYOT
ANns cBOEro oyHKUMOHNPOBAHMS NPUPOLHOrO rasa unm aneKTpo3Hepru,
HO VX NPYMEHEHNE OrPaHNYEHO, TaK KaK PerynsTop ynpaBneHus OOMMKeH
Haxo4UTbCHA B HEMOCPEACTBEHHOW OnM30CTN OT KOHTPONMPYEMOro
npouecca. [JaHHble CUCTEMbI TaKKe He CMOCOOHbI yNpaBnsTe GONbLMMN
nynbcaumsMy NoToka, 1 OHU He 0bnagatT YyBCTBUTENBHOCTLIO,
XapakTepHoW Ans NHEBMaTUYECKUX CUCTEM.

Kaxabli U3 3TUX BapMaHToOB UMeeT crieyudmnyeckme npenmyLecTsa 1
HepocTaTku. Tam, rae naptHepbl nporpammbl Natural Gas STAR
yCTaHaBMNMBAaKT TaKMe CUCTEMbI B KQ4eCTBE 3aMeHbl ra3oBbIX
MHEBMATUYECKNX YCTPONCTB, OHWN AOMMKHbI COOOLNTL O MNOMYYEHHOM
CHWKEHUN 3MUCCUM U paccynTaTb SKOHOMMUIO.



OnbIT KOMNaHUK-NaPTHepa

Komnanus Marathon Oil nposena nsmepeHus yteyek n3 158 nHeBmatnieckunx
perynatopos Ha 50 NPON3BOACTBEHHbLIX Y4aCcTKax C NOMOLLIbIO BbICOKOPACXOAHOrO
npobooTbopHuka. MNMonoBrMHa 3TUX perynaTopoB Obina OTHECEHA K YCTponcTBam 6e3
yTeyek (Hanpumep, YTSXKENEHHbIN CNyCKHOW KnanaH, NPY>XUHHbIA perynupyoLLuia
KnanaH, 3alyLLEeHHbIN KanuUnspHbIA PErynaTop TemnepaTypsbl, pene AaBrneHus).
YcTponcTBa € BbICOKMMU yTeykaMu BktoyatoT 35 ns 67 perynsatopoB ypoBHS, 5 13
76 perynsatopos gasrnenus n 1 n3 15 perynatopos TemnepaTtypbl. ViamepeHHas
obLas smuceus rasa coctasuna 583 crang. dyt.*/vac (16,5 m*/yac), npudem 86%
3MUCCUUN NMPUXOAMUIIOCH Ha PETYNATOPbI YPOBHS C yTeYkamu, npeBbiiarowmumm 48
ctang. pyt.*vac (1,35 m*/yac) npu cpeaHem 3HayveHum - 7,6 ctang. dyT.’/vac
(0,22 m*/yac). KomnaHusa Marathon Oil Takke npuLuna K 3akOYEHNI, YTO
"perynupytoLime yCTponcTBa € BbICOKMMU yTeykaMu MOryT ObiTb OOHapy>KeHbI MO
XapakTepHOMY 3BYKY Y MO3TOMY HET HEOOXOAMMOCTUN B KONMMYECTBEHHbIX
N3MEepEeHNaX SMUCCUM MeTaHa C NpMMeHeHem HoBelLwero obopyaosaHns”.

OnbIT KOMNaHMK-NapTHepa

Komnanusa Union Pacific Resources 3ameHuna 70 nHEBMaTUYECKMUX YCTPONCTB C
BbICOK/MM yTeYKamu Ha MHEBMATUYECKME YCTPOMCTBA C HU3KMMU yTeYKaMu 1
mogepHuanposana 330 MHeBMaTUYECKNX YCTPOWCTB C BbICOKMMU yTedkamn. B
pesynbTare KOMMaHWs AocTurna obLlero cHkeHus ammccum 49 600 000 dyT.?
(1404 516 m°) meTaHa B rog. MNpu ueHe rasa $3/1bic. dyT.? ($106/TbIC. M) IKOHOMUS
cpeacts coctasuna $148 800. CTOMMOCTb 3aMeHbI M MOAEPHM3aLUN BCEX
YCTPOWCTB, BKIOYas MaTepuarnsl 1 Tpyao3aTpatsl, coctasuna $118 500, a nepuog,
OKynaemocCTu - MeHee OHOro roga.

MapTHepbl nporpammbl Natural Gas STAR npegnaratoT npyuMeHaTb
crneayoLwuin onbIT:

*

YcnblwbTe, NOYYBCTBYUTE U Npon3BeauTe 3ameHy. Ecnv yteukn MoxxHo
yCnblWaTh UM NOYyBCTBOBATL, TO 3TO SABMAETCHA NPU3HAKOM TOTO, YTO
3MKMCCUS JOCTATOYHO BbICOKasi U HEOHXOAMMO MPUHMMATL MeEpbI.

YacTtoTa cpabaTbiBaHWiA perynupytoLLero knanaHa B paboyem uukne
ABNsieTCA APYrMM MHAMKATOPOM BbICOKOW amuccun. Ecnmn ata yactota
BblLLEe OHOro pa3a B MUHYTY, TO YCTPONCTBA MOrYT ObITb 3aMEHEHbI UK
MOLEPHM3NPOBaHbI C BbIFOAO0MN.

Ob6bem YTEYeEK, KOTOprVI YKasblBaeT Nnpon3soanTesin, He Bcerga
COOTBETCTBYET pealibHOMY 061:emy yTEe4eK. Nx (baKTVI‘-IeCKaﬂ
WHTEHCUMBHOCTb OObIYHO npeBbIlIaeT yKa3aHHbIe B CFISLJ,VI(*)VIKGU,VIVI, T. K.

yCnoBuA aKkcnnyataunn oTrin4aroTcd oT I'IpeD,I'IOJ'IO)KeHVIVI npon3BOAUTENA,

YCTaHOBO4HbIX NoKasaHun un XapakTtepa TeEXHUYECKOro O6CJ'IY)KVIB8HVIFI.

HeobxoamMmo COBMECTHO MPUMEHHATb MOAEPHU3ALMIO NN 3aMeEHY
060pyaoBaHNs C NOBbILLIEHNEM KayeCTBa TEXHUYECKOro 06CMyXMBaHus.
He uckntovanTe NpocTbiX peLleHnid, Takux Kak 3ameHa Tpyb 1 apmaTypbl
Uy pekoHdUrypaums perynsTopos.

Manble OTBEPCTUSI B YCTPONCTBAX C HU3KUMMW yTEYKaMU U KOMMIIEKTbI
obopyanoBaHMsa ONs MOAEPHU3aUMM MOTYT 3aCOpPATLCS MPU HapyLUEHUN
Tpy6. MoaTomy TpyObl 1 TpyOHasi 0b6BsA3Ka Ans MHEBMATUYECKON Nogaydu
rasa JOSMKHbI O4MLLATLCA Nepes MOAepHU3aLUmnert YCTPOMCTB ¢ MarnbiMu
OTBEPCTUSIMM, @ ra3oBble PUNbTPbI SOIHKHbI NOOOEPKNBATLCS B
XOPOLLEM COCTOSHUN.

Mpwv 3amMeHe NHEBMAaTUYECKUX PETYNIATOPOB, PAGOTAOLLMX HAa CXKATOM

1"
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npnpoaHOM rase, annapaTtHoOM BO34yxXe Unn gpyrnx npuHumMnax,
06s3aTenbHO 0L|,GHI/|BGI7IT3 9KOHOMMUIO, NMony4YaemMyro 3a CHeT CHMXEeHUA
AMUCCUN MEeTaHa.

* Heobxoanmo BknoYyaTh AaHHbIE MO COKpaLlEeHNo aMmnccnMn metaHa ot
NMHEBMATUYECKNX CUCTEM B €XerogHble OTHETbI NMporpamMmmbl Natural Gas
STAR.

Burlage, Brian, Fisher Controls International, Inc., personal contact.
Colwell, Chris, Masoneilan, personal contact.

Fisher Controls International, Inc. Pneumatic Instrument Gas Bleed Reduc-
tion Strategy and Practical Application.

Frese, Jack, Norriseal, personal contact.

Garvey, J. Michael, DFC Becker Operations, personal contact.
Hankel, Bill, Ametek - PMT Division, personal contact.
Henderson, Carolyn, U.S. EPA Natural Gas STAR Program, personal contact.
Husson, Frank, ITT Barton, personal contact.

Loupe, Bob, Control Systems Specialist Inc., personal contact.
Murphy, John, Bristol Babcock, personal contact.

Radian Corporation. Pneumatic Device Characterization. Draft Final Report,
Gas Research Institute and U.S. Environmental Protection Agency, January
1996.

Tingley, Kevin, U.S. EPA Natural Gas STAR Program, personal contact.
Wilmore, Martin R., Shafer Valve Company, personal contact.

Ulanski, Wayne. Valve and Actuator Technology. McGraw-Hill, 1991.



anBe,D,eHHaH HWXxXe Ta6n|/|u,a COOEPXUT OTHET nNpon3BogunTena no obbemam
yTEe4eK. Tam, rage BO3MOXHO, ObIN BKIOYEHbI CbaKTI/I‘-IeCKVIe AaHHble Mo
yTEe4KaM. HeKOTopre pacxoxgeHusa 00bsCHATCS PAAOM NMPUYNH,
BKNOYakwLLnm:

* OcoBEHHOCTN TEXHNYECKOTO OOCIY>KNBAHWSI.
* Pasnuuus B yCcrioBUsiX aKcnyaTaumm.
* PacxoxaeHne gaHHbIX U3roTOBUTENS C (DaKTUYECKUMM.

3ameTum, 4YTo MHhopMaLUs NPOU3BOANTENSA HE MPOBEpPSAachk TPETbEN
CTOPOHOM, N MNO3TOMY BO3MOXHbI 3HAYMTESBbHBIE PACXOXOEHUS MEXAY
oT4yeTamu nNpomsBoauTenst 06 oo6bemax yTeyek n PakTUYECKUMN SaHHBIMN,
nony4YeHHbIMU B XoAe akcnnyaTtaumn. CpaBHMBasA NPon3BoaUTENENn
MOZEeNM yCTaHOBOK U HE MMEsT NMOSHOW MHpopMaLumn, KOMNAHUN SOSHKHbI
OCTOPOXXHO OTHOCUTBLCA K AaHHbBIM MO yTeukam, NpegoCTaBeHHbIM B
CTaHAapTHbIX eanHuuax (dyT.’/yac). PaccmaTtpusasi KOHKPETHbIV Criyyan, Mbl
0BHapyXunum, 4To nHpopmaLms, NnpegocTaBneHHas NPon3BoaNTENSMMU,
cogepxuT 6onbLLoK pa3dpoc AvanasoHa BENMUYMH U OOMNYLLEHWA.

O6bem yTeudekK rasa Aand passimidHbiX NHeBMaTU4eCKUX VCTPOVICTB
Mogenb Tvn Hopma pacxoaa, cyt.’(M°)/uac
erynsatopa
pery. P [OaHHble Skcnnyataum-
npousBoauTens | OHHble AaHHble,
ecnu AOCTYMHbI
YcTpoiicTBa C BbICOKOM CTEMNEHbI0 yTevek
**Fisher 4100 Perynatop paenexus (35 35 (0,99)
Series BOorbLUMX OTBEPCTUIA)
**Fisher 2500 Perynatop ypoBHs 10-34 44-72
Series XKNOKOCTW, CPEeaHUi (0,28-0,96) (1,24-2)
AnanasoH paboumx
*Invalco AE-155  Perynsitop ypoBHSI KMOKOCTU 44-63 (1,24-1,78)
*Moore Products [NosuupoHep 42 (1,19)
-Model 750P
*Invalco CT Perynsitop ypoBHsi )nakocTtu 40 (1,13) 34-87 (0,96-2,46)
Series
**Fisher Perynatop naenexus 2,5-29
4150/4160K (APM = 0 nmn 10) (0,07-0,82)
**Fisher 546 Mpeobpasosarenb 21 (0,59)
**Fisher 3620J OnekTponHeBMaTUYECKuiA 18,2 (0,51)
No3uLMoHep
Foxboro 43AP Perynatop naenexns 18 (0,5)
**Fisher 3582i OnekTponHeBMaTUYECKuiA 17,2 (0,49)
No3vLIMOHep
**Fisher 4100 Perynstop aaBnexuns (Manoe 15 (0,42)
Series OTBEPCTUE)
**Fisher DVC OnekTponHeBMaTUYeCKuii 14 (0,49)
6000 nosunLnoHep
**Fisher 846 Mpeobpasosatenb 12 (0,34)
**Fisher 4160 Perynatop naenexus 10-34 (0,28-0,96)
(4Pri=0,5)
**Fisher 2506 Perynatop Hakonutens 10 (0,28)
(OPMN=0,5)
**Fisher DVC OnekTponHeBMaTUYECKUiA 10 (0,28)
5000 nosvumoHep
**Masoneilan MosnumoHep 9 (0,25)
4700E
**Fisher 3661 OnekTponHeBMaTUYECKUiA 8,8 (0,24)
no3uLMoHep
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**Fisher 646
**Fisher 3660

**TT Barton
335P

*Ametek Series
40

MpeobpasoBaTtesnb

[MHeBMaTU4ecKmin
no3vuMoHep

Perynatop naenenus

Perynstopb! AaBneHys

7,8(0,22)
6 (0,17)

6 (0,17)

6 (0,17)

YcTpoWicTBa ¢ HU3KMMM yTe4YKaMu unm 6e3 ytevek

**Masoneilan SV

**Fisher 4195
Series

**ITT Barton
273A

**ITT Barton
274A

**ITT Barton
284B

**ITT Barton
285B

**Bristol Babcock
Series 5457-70F

**Bristol Babcock
Series 5453-
Model 624-I1

**Bristol Babcock
Series 5453-
Model 10F

**Bristol Babcock
Series 5455
Model 624-l11

**|TT Barton 358
**ITT Barton 359
**Fisher 3610J

**Bristol Babcock
Series 502 A/D
controllers

**Fisher 4660

**Bristol Babcock
Series 9110-00A

Fisher 2100
Series

**Fisher 2680

*Norriseal 1001
(A) (snap)
*Norriseal 1001
(A) (Envirosave)
*Norriseal 1001
(A) (throttle)

**Becker VRP-B-
CH

**Becker HPP-5

**Becker EFP-2.0

Mo3numoHep
Perynsitopbl paBneHus

[aTtuvk gaBneHus
[aTtunk gaBneHus
[atuvk gaBneHus
[aTtuvk gaBneHus
MpeobpasoBatenb

Perynsitop ypoBHs XUaKOCTH

Perynatopbl oaenexns

Perynsitopbl fasneHus

Perynatop naenenus
Perynatop nasnexus 1,8
[MHeBMaTU4ecKmin
no3unLoHep
Peructpupytowee
NHEBMATMYECKOE YCTPONCTBO

BcnomoratenbHbin knanaH
BbICOKO-HM3KOro JaBreHnst

[MpeobpasoBatenu

Perynstopbl ypoBHs
XNAKOCTU

Perynatopbl ypoBHsi
XKNAKOCTN

Perynatop ypoBHs XnOKocTu

Perynsitop ypoBHs XUaKOCTH
Perynsitop ypoBHs UgKoCTy

KnanaH gaBnenus
perynupyoLlen cuctembl
[OBYCTOPOHHEr0 AencTBuUst
(3ameHsieT perynaTopbl 1
no3vLMoHepPbI)
[MHeBMaTH4eckui
no3vuMoHep (OBYCTOPOHHErO
DOEVicTBUS)
OnekTponHeBMaTUYECKUIA
nosviuyoHep

4(0,11)
3,5(0,99)

3(0,08)
3(0,08)
3(0,08)
3(0,08)
3(0,08)

3(0,08)

3(0,08)

3(0,08)

1,8 (0,05)
1,8 (0,05)
16 (0,45)

<6 (<0,17)

<5 (<0,14)
0,42 (0,01)
1(0,028)
<1 (<0,028)
0,2 (5,6 10°) 0,2 (5,6 107
0 0
0.007 (2 10%) 0.007 (2 10%)

0-10
(0-0,28)

0-10
(0-0,28)




**Becker VRP- KnanaH gaBsnenus 0
SB perynupyroLLer cuctembl
OJHOCTOPOHHEro AeCTBUSA
(3ameHsieT KOHTpOSNEpsbI 1
Mo3nLMOHEPbI)
**Becker VRP-  3ameHsieT nHeBMaTMyeckuii Tun 0
SB GAP Con- perynatopa "gap "
troller
**Becker VRP- KnanaH gaBnenuns 0
SB-PID Con- perynupyroLLer cuctembl
troller OOHOCTOPOHHErO AencTBUst
crneumasnbHO CNpoeKTMPOBaH
Onsi MATAOLLMX SNEKTPOCTaHLWI
(3ameHsieT perynsitopbl 1
MO3VLIMOHEPbI)
**Becker VRP- KnanaH gaBneHus 0
SB-CH perynmpyoLLer cuctembl
OLHOCTOPOHHETO AENCTBUS
(3ameHsieT KOHTposnepb! 1
no3vLMoHepbI)
**Becker HPP-  [NHeBMaTMyeckvin nosuuyoHep 0
SB (OBHOCTOPOHHETO AErCTBUS)
Mogenb FabapuThbi [OaHHble AkcnnyaTaunoHH
pabouero npousBoauTens ble AaHHble
opraHa
*Shafer RV- 33" x 32" 1084 (30,7)
Series Rotary 36" x 26" 768 (21,74)
Vane Valve - =
Actuators 26" x 22 469 (13,28)
(POTaLMOHHblE 25"x 16 323 (9,14)
nyckatenu 20" x 16" 201(5,69)
LIJVI6epHOFO 16.5" x 16" 128 (3,62)
KnanaHa)
14.5" x 14" 86 (2,44)
12.5"x 12" 49 (1,39)
12" x 9" 22 (0,62)
11" x 10" 32(0,9)
9" x 7" 12 (0,34)
8"x6.5" 8(0,22)
6.5" x 3.5" 6 (0,17)
5"x 3" 6 (0,17)
Mogenb FabapuThbl Yucno Yucno apoc-
pabouero MrHOBEHHbIX cenupyroLwmx
opraHa xoAoB Ha dyT.’ | xonoB Ha c¢yT.?
**Fisher Valve 20 21 39
Actuators
(nyckatenu
KnanaHa)
**Fisher Valve 30 12 22
Actuators(nycka-
Tenu Knanasa)
**Fisher Valve 34/40 6 10
Actuators(nycka-
Tenu KnanaHa)
**Fisher Valve 45/50 3 5
Actuators(nycka-
Tenu Knanasa)
**Fisher Valve 46/50 2 8
Actuators(nycka-

Tenu KnanaHa)

*nocneaHee obHoeneHne B 1996.
**nocnenHee obHoenerHve B 2001.

15
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PerynsTopbl, COBMeCTUMbIE C KOMMNJIEKTOM MOAepPHU3aLUn

MIZER
Tun Mapka/Homep Mogenu
Perynatop ypoBHsi )naKkocTu C.E.Invalco - 215, 402, AE-155
Norriseal - 1001, 1001A
Perynatopbl aenexns Norriseal - 4300

Mpennaraemasi po3HUYHanA LieHa ANA PasfNYHbIX MapOK MHEBMaTUYECKUX
YCTPOWCTB C HU3KUMM YTeYKaMM OCHOBaHa Ha NosHon UHdopmaumm,
npeaocTaBneHHoON Ha MOMEHT NyGnnKaumum

Mapka/mogenb LleHa 3a ycTpoicTBO
**|TT Barton 335P (perynsitop AaBneHust) $920

**ITT Barton 273A (oatynk AaBneHvs) $1 010

**ITT Barton 274A (oatunk AaBneHvs) $1 385

**|TT Barton 284B (matu1k OaBneHvis)) $1 605

**ITT Barton 285B (oatunk aaBneHvs) $1 990

**|ITT Barton 340E (nuwuyLumii perynsitop) $1 400

**ITT Barton 338E (nuwwyLwuii perynstop) $2 800
**Ametek Series 40 (perynsTopbl AaBneHUs) $1 100 (cpenHss LeHa)
**Becker VRP-B-CH $1 575,00
**Becker HPP-5 $1 675,00
**Becker VRP-SB $1 575,00 - $2 000,00
**Becker VRP-SB-CH-PID $2 075,00
**Becker VRP-SB-CH $1 575,00
**Becker HPP-SB $1 675,00
**Mizer Retrofit Kits $400-$600
**Fisher 67AFR (perynatop Bo3gyxa) $80

**Fisher 2680 (perynsitopbl YpOBHS XWOKOCTH) $380

**Fisher 4195 (perynsitopbl aBneHus1) $1 340

**Bristol Babcock Series 9110-00A (npeoGpasosarteni) $1 535 - $1 550
**Bristol Babcock Series 5453 (perynsitopbil) $1 540

**Bristol Babcock Series 5453 40 G (perynatopbl $3 500
TemnepaTypbl)

**Bristol Babcock Series 5457-624 || (perynsitopbl) $3 140

**Bristol Babcock Series 502 A/D (nuwyume perynsatopsl) — $3 000

**Bristol Babcock Series 5455-624 Il (perynsaTopbl $1135
[aBneHns)

**Bristol Babcock Series 5453-624 Il (perynsitopbl ypoHst ~ $2 345
XKMOKOCTN)

**Bristol Babcock Series 5453-10F (perynstopbl $1 440
[aBrieHns)

*nocneaHee obHosneHve B 1996 r.
*%k,
nocnegHee obHoeneHune B 2001 T.




United States

Environmental Protection Agency
Air and Radiation (6202J)

1200 Pennsylvania Ave., NW

Washington, DC 20460

EPA430-B-03-004
Wionb 2003 r.
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